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[57] ABSTRACT

A connector apparatus particularly useful in pile driv-
ing in water to enable a pile string to be released or
disconnected in the vicinity of the mudline after the pile
has been driven to its final depth, the connector includ-

‘ing an upper box secured to one portion of a pin appara-

tus attached by a releasable mechanism to another
lower portion of the pin apparatus, release of the mech-
anism by a suitable tool operated from a remote location
enabling the drive pile string above the lower portion of

the pin to be withdrawn through the water to the sur-
face.

11 Claims, 7 Drawing Figures
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RELEASABLE RIGID PILE CONNECTOR
APPARATUS

The present invention relates to pipe connector appa-
ratus, and more particularly to pile apparatus adapted to
be driven into a formation underlying a body of water.

Difficulties have been encountered in connection
with the release of a drive pile string in the vicinity of a
mudline once a pile has been driven to its final depth.
This pile drive string may extend through several hun-
dred feet of water and be driven into the ocean floor to
a required depth. It is desirable to release a connector
forming part of the pile drive string in the vicinity of the
mudline.

By virtue of the present invention, a releasable con-
nector 1s provided for securing adjacent pile or pipe
sections to each other which can form a rigid pile string
capable of remaining connected under the action of the
impact blows imparted successively to it. The connec-
tor does not tend to separate under the rebound to
which the pile string is subjected following each ham-
mer blow, but is still capable of reliable and relatively
easy release when disconnection of the connector at the
mudline 1s desired. With the connector forming the
subject of the present invention, a rigid, releasable con-
nector 1s provided in which the release can be effected
without difficulty and without requiring the application
of torque to any portions of the drive pile string and to
any portions of the connector itself. More specifically,
release is effected by running a tool on a wireline or drill
type to the location of the connector, which is secured
to part of the connector apparatus, and an axial pull
then taken on the wireline or drill pipe secured to the
tool. Release occurs as a result of subjecting the wire-
line or drill pipe, the tool and the portion of the connec-
tor that affects the release to a nominal tensile load.
Nevertheless, the connector, prior to its release, is a
rigid one and is composed of parts secured togehter and
subjected to a prestressed or preloaded condition to
hold the connector parts compressed against one an-
other, so that they do not separate at all as a result of
rebound during the pile driving operation.
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This invention possesses many other advantages, and 45

has other purposes which may be made more clearly
apparent from a consideration of a form in which it may
be embodied. This form is shown in the drawings ac-
companying and forming part of the present specifica-
tion. It will now be described in detail, for the purpose
of illustrating the general principles of the invention;
but 1t 1s to be understood that such detailed description
1s not to be taken in a limiting sense.

Referring to the drawings:

FIG. 1 is a longitudinal section through the connec-
tor apparatus with the pin and box of the connector
secured to each other;

FIG. 2 1s a longitudinal and elevational view of a
releasing tool latched to the connector;

FIG. 3 1s a cross-section taken along the line 3—3 on
FIG. 2;

FIG. 4 1s an enlarged longitudinal section through the
connector apparatus and releasing tool disclosing the
retaining sleeve of the apparatus being released;

FIG. 5 is a view similar to FIG. 4, with the releasing
tool and retaining sleeve removed and the box and
upper pin section being removed from the lower pin
section:
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FIG. 6 1s a cross-section taken along the line 6—6 on
FIG. §; and

FI1G. 7 1s an enlarged longitudinal section through a
portion of the apparatus shown in FIG. 1.

As disclosed in the drawings, an upper pipe section 10
has a lower box portion 11 secured to it, as by a circum-
ferentially continuous weld 12. A lower pipe section 13
has the lower section 14 of a pin 15 secured thereto by
a circumferentially continuous weld 16. The lower pin
section 1s releasably secured to an upper section 17 of
the pin disposed within the box. The external surfaces of
the lower pin section 14 and box 11 are flush with re-
spect to one another, and also with respect to the upper
and lower pipe sections 10, 13 to eliminate outwardly
extending protuberances that might interfere with the
driving of a pile into the formation, such as a formation
underlying a body of water.

The pin 15 and box 11 are secured together against
relative longitudinal movement by a plurality of cir-
cumferentially spaced horizontally movable lock mem-
bers or dogs 20 disposed in openings or windows 21 in
the box and adapted to be shifted inwardly into one or
more circumferentially continuous grooves 22 in the
upper section 17 of the pin. Each dog is of substantial
arcuate extent having one or more inwardly directed rib
portions or teeth 23 adapted to move within the external
grooves 24 of the upper pin section. The intervening
portion or teeth 25 on the upper pin section are adapted
to be received within grooves 26 formed between the
lock dog ribs or teeth. The dogs are circumferentially
spaced from one another, being of a suitable number,
depending upon the diameter of the pipe sections and of
the pin and box secured thereto. The greater the diame-
ter, the greater number of dogs spaced around the box
and pin. Each dog 20 has top and bottom parallel sur-
faces 27, 28 adapted to move radially within its window
21 and along the companion top and bottom surfaces 29,
30 of the window.

Each dog is adapted to occupy a completely re-
tracted or outward position in which its teeth or ribs 23
are disposed entirely within the confines of the window
21. The dog can be shifted radially inwardly to cause its
ribs to move into the upper pin section grooves 24 and
into engagement with the upper sides 31 of the grooves.
Such inward and also outward movement of each dog is
secured by providing a screw 32 threaded into an inter-
mediate partition 33 of the window, this screw having
an outer head 34 to which a suitable wrench (not
shown) can be applied for rotating the screw in both
directions, and also possessing a smaller diameter shank
35 terminating in an inner thrust head 36.

The shank 35 can be moved downwardly within a
T-shaped slot 37 in the outer portion of each lock dog
when the screw 32 is being assembled to the latter, the
large diameter thrust head 36 moving downwardly
within the wider part of the slot with its outer margins
38 received within the outer portions of the wider slot.
The thrust head 36 of the screw is adapted to bear in-
wardly against the base 39 of the larger slot, the outer
margins 40 of the head being adapted to engage the
opposed outer rib portions 41 of the dog, through
which the reduced diameter shank 35 extends for the
purpose of shifting the dog 20 outwardly in the event
the upper pin section 17 and dog are to be released from
one another.

The upper pin section 17 is releasably secured to the

lower pin section 14 by resting a downwardly facing

shoulder 42 on the upper pin section against the upper
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end 43 of the lower pin section 14, a depending skirt 44
of the upper pin section tapering in a downward and
inward direction and engaging a companion tapered
surface 45 on the upper portion of the lower pin section.
The upper and lower pin sections 17, 14 are secured to
one another by a latch device 46 integral with the upper
portion of the upper pin section 17 and including a

plurality of depending latch legs 47 terminating in out-
wardly directed latch feet 48. The legs extend along the
inner surface 49 of the lower pin section and the feet

extend under a shoulder 50 which tapers in a downward
and outward direction to be engaged by a companion
tapered surface 51 on the upper portion of each of the
feet.

A retaining sleeve 52 is disposed within the upper pin
section and its latch portion 46, which forces the legs 47
and latch feet 48 outwardly to provide a snug engage-
ment of the shoulder 42 against the upper end 43 of the
lower pin section 17, and of the tapered feet 48 against
the tapered lower shoulder 50 of the lower pin section
14. This retaining sleeve is initially held in its latching
position by a split lock ring 53 received within an inter-
nal circumferential groove 54 in the upper circumferen-
tially continuous portion of the upper pin section 17 and
extending across the upper end of the retaining sleeve
52. This ring has an upper downward and inwardly
directed tapered surface 55 for engagement by the
lower end of the retaining sleeve 52 when it is being

inserted into the lower pin section 17, for the purpose of

expanding the split lock ring 53 and permit the retaining
sleeve to be shifted downwardly to its full extent until a
shoulder 56 on the retaining sleeve engages a compan-
ion shoulder 57 therebelow on the upper pin section 17,
at which time the lock ring 53 can contract inherently
partially over the upper end of the retaining sleeve 52 to
secure it in its position holding the latch feet 48 under
and snugly engaged with the tapered end 50 of the
lower pin section. As described hereinbelow, elevation

of the retaining sleeve will cause its upper outer bev-
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elled end 58a to engage a lower tapered surface 58 of 40

the lock or latch ring 53 to expand the latter outwardly
within its groove 54 to permit the retaining sleeve to be
elevated from the upper pin section 17 and its depend-
ing latch portion 46.

In assembling each screw 32 and dog 20 in the appa-
ratus, prior to insertion of the upper part of the lower
pin portion 17 into the box 11, the inner shank 35 and
head 36 of each screw are moved downwardly into the
slot 37, which opens through the top of the dog. The
screw is then inserted from the interior of the box
through its window 21, the screw 32 is then being
turned in the appropriate direction, as to the left, to
thread its screw portion within a companion threaded
bore in the partition 33, the outward threading being
continued until the dog 20 moves completely inwardly
of the inner wall of the box. After all of the lock dogs
and screws have been assembled within the box and
shifted to their extreme outward positions, the box 11
can be disposed over the assembly of the upper pin
portion 17 and the upper part of the lower pin portion
14, which have been previously secured together by the
latch legs 47 and feet 48 and retained in coupled position
to one another by the retaining sleeve 52. Each screw 32
is then rotated in the appropriate directions, as to the
right, to force the lock dog teeth 23 into the pin grooves
24. It is to be noted that the inner portion of each dog is
curved to conform to the curvature of the upper pin
section 17 to provide a greater contacting area between
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the dog ribs or teeth and the upper sides 31 of the pin
grooves.

The upper sides 23a of the ribs 23 and the upper sides
31 of the grooves are disposed at an angle to a plane
normal to the axis of the pin and box, such that rotation
of the screws forcing the lock members 20 inwardly
will shift the composite pin structure 14, 17 relatively in

an upper direction within the box 11. Rotation and
actuation of the screws will cause the heads 36 to bear
against the lock dogs 20 and shift their tapered surfaces

23a against the tapered surfaces 31 on the upper pin
section 17, until a shoulder 60 on the lower pin section
14 bears against the lower end 61 of the box. Continued
application of torque through the screws will tend to
force the pin structure 14, 17 further inwardly of the
box, and will compress the shoulder 60 to a further
extent against the lower end 61 of the box, applying a
compression preload to the connector. The screws are
further tightened until the desired compression or pre-
load exists between the pin shoulder and the lower end
of the box. Such compressive force can be very large
since the area over which the force is transmitted is
circumferentially continuous around the pin shoulder
60 and box end 61.

The connector illustrated and described effects a
metal-to-metal seal between the pin structure 50 and
box 11, providing a tight rigid joint therebetween. The
stored energy in the pin structure and box enables the
connector to be subjected to high impact forces, such as
occurs when the pipe string is being used for pile driv-
ing purposes and substantial rebound effects which.
might tend to separate the shoulder 60 and box end 61
from one another. The preload compression imposed
upon the pin and box members is greater than the re-
bound effect, or of any tensile or bending load that
might be imposed upon the pipe string, thereby prevent-
ing separation of the pin shoulder and box end from one
another. -

Each screw 32 may be locked in the position in which
it has been turned to prevent vibration or other forces
from tending to back off the actuating screw and
thereby loosen its associated lock dog. A lock plate 70
is located in an outer portion of the window on the
exterior side of the partition 33 and 1s reciprocable with
respect to the actuator screw 32, having a non-circular
or hexagonal opening 71 conforming to and adapted to
receive the head 34 of the actuator screw when the lock
plate is in its normal position. The box has radial slots 72
adjacent to the outer portion of the window receiving
ears 73 of the lock plate, to permit axial but non-rotative
movement of a plate in the boz. A split retainer ring 74 .
is disposed in the window and fixed to the box to limit
outward movement of the lock plate to a location in
which the actuator screw head 34 is disposed in the
complemental opening 71 of the plate. A pair of com-
pression springs 75 extends between the ears 73 of each
lock plate and sockets 76 in the box, normally biasing
the lock plate 70 to its outer position, in which the

screw head is disposed in the non-circular plate opening

to prevent rotation of the actuator screw. However, the
application of a wrench to the screw head 34 will cause
the wrench to inwardly displace the lock plate to a
location in which it is disposed about a reduced diame-
ter circular portion 77 of the actuator screw, permitting
the screw to be rotated by the wrench in either direc-
tion. When the wrench 1s removed from the screw
head, the lock plate 70 is biased automatically by the
springs 73 to a screw locking position.
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After the pile has been driven to its final dépth, the

connector adjacent to the mudline is to be released, so

that the pile string upwardly therefrom can be removed
through the water to the surface. To accomplish this
objective, a releasing and retrieving tool 80 is lowered
through the piling to the location of a particular con-
nector that is to be released. As disclosed in the draw-
Ings, the releasing tool includes a body structure 81
composed of a central tube 82 which may have a plug
83 threaded into its upper end and to which an eye 84 is
secured for reception of a wireline (not shown). Upper
and lower radial ribs 85 are welded or otherwise suit-
ably secured to the central tube 82 and to upper and
lower plates 86 disposed on opposite sides of a cylinder
or sleeve 87 to which they are welded, or otherwise
suitably secured. The sleeve 87 has an external diameter
throughout the major portion of its length which con-
forms to the internal diameter of the retaining sleeve 52.
However, the upper portion 88 of the sleeve is enlarged
to provide a transverse shoulder 89 adapted to rest upon
the upper end of the retainer sleeve 52. When so resting
upon the retainer sleeve, a split latch ring 90 disposed in
an external groove 91 in the cylinder or sleeve will be
aligned with an internal groove 92 in the retaining
sleeve, this lock ring then expanding partially into the
internal groove to the extent limited by its engagement
with one or a plurality of limit screws 93 secured to the
cylinder. |

The lock ring has an outer portion 94 tapered in an
downward and inward direction to engage the tapered
surface 95 on the retaining sleeve and be shifted in-
wardly of its external groove 91, moving along the
internal surface of the retaining sleeve until it is dis-
posed in alignment with the internal groove 92 of the
retaining sleeve, whereupon the lock ring expands out-
wardly partially into that groove. At that time, a trans-
verse ring shoulder 95 normal to the axis of the releas-
ing and retrieving tool will be in a position to engage
the upper side 96 of the internal groove, thereby cou-
pling the retaining sleeve 52 to the tool 80. An upward
pull then taken on the wireline will move the tool body
81 lock ring 90, and retaining sleeve 52 in an upward
direction, the upper bevel 582 on the sleeve camming
the lock ring §3 outwardly to release the lock ring,
enabling the retaining sleeve to be moved completely
through the pipe or pile string to the surface.

Following removal of the retaining sleeve 52, an
upward pull taken on the piling 10 and its box 11 will
exert an upward force through the lock dogs 20 on the
upper pin section 17, and will cause the tapered surface
30 on the lower pin section 14 to deflect the latch feet 48
inwardly, as disclosed in FIG. 5§ to release the box 11
and the upper pin section 17 from the lower pin section
14, whereupon the upper piling 10, box 11 and upper pin
section 17 can be removed through the water to the
surface, leaving the lower pin section 14 as the upper-
most part of the piling driven into formation.

If desired, a drill pipe (not shown) can be threadedly
secured to the central tube 82 of the releasing and re-
trieving tool body, and be used for lowering the tool
into its coupling relation to the retaining sleeve 52 and
for releasing and elevating the retaining sleeve through
the piling to the surface. In effecting the coupling of the
tool 80 to the retaining sleeve 52 and the release of the
retaining sleeve, no torque is required since a straight
axial pull is merely required on the wireline or drill

pipe.
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With reSpect to the pin structure and box, a relatively
simple, easily connectable, and preferably externally

flush pipe connector has been provided to which a

preload can be applied between the pin structure and
box, for the purpose of preventing separation between
their confronting surfaces, 60, 61, maintaining their
coengaging parts under compression at all times. The
preload can be quite extensive, particularly since the
compressive load is transmitted over a large and full
circumferential area between the coengaging pin shoul-
der 60 and box end 61. A rigid connector is provided
which will not loosen under repeated impact blows

from the pile driver, and which is capable of easy assem-

bly in a rapid manner, thereby effecting substantial
savings and cost of operation.

As noted above, connection of the releasing and re-
trieving tool 80 to the retaining sleeve 52 is effected
without rotation being required. The release of the
retaining sleeve 52 from its holding position behind the
latch legs 47 and feet 48 is secured by the taking of a
straight axial pull on the wireline or drill pipe, 2 nominal
tensile load only being required on the parts to effect
such removal of the retdining sleeve.

We claim: 1 _-

1. A connector comprising a tubular pin structure, a
tubular box structure, one of said structures including
first and second sections, means releasably securing said
sections to each other, the other of said structures and
said first section having abutting transverse surfaces,
means for connecting said second section and said other
of said structures to each other to apply a compressive
preload to said box structure and pin structure, and
means for releasing said securing means to permit said
second section and said other of said structures to be
released from said first section. o

2. A connector as defined in claim 1; said pin struc-
ture having said first and second sections, said box
structure being said other of said structures, whereby
release of said securing means permits said second sec-
tion of said pin structure and said box structure to be
released from said first section of said pin structure.

3. A connector as defined in claim 1; said securing
means including a latch on one of said sections in cou-
pling engagement with said other section, said securing
means further including means retaining said latch in
engagement with said other section, said releasing
means being provided on said retaining means and being
engageable by a tool to remove said retaining means
from said latch.

4. A connector as defined in claim 1; said pin struc-
ture having said first and second sections, said box
structure being said other of said structures, whereby
release of said securing means permits said second sec-
tion of said pin structure and said box structure to be
released from said first section of said pin structure, said
securing means including a latch on said second section
in coupling engagement with said first section, said
securing means further including means retaining said
latch in engagement with said first section, said releas-
ing means being provided on said retaining means and
being engageable by a tool to remove said retaining
means from said latch.

5. A connector as defined in claim 1: said securing
means including a collet latch integral with one of said
sections and having foot portions in coupling engage-
ment with said other section, said securing means fur-
ther including a retaining sleeve holding said foot por-
tions in coupling engagement with said other section,
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said releasing means being provided on said sleeve,

wherby engagement of said sleeve by a tool enables said
tool to remove said sleeve from said collet latch.

6. A connector as defined in claim 1; said pin struc-
ture having said first and second sections, said box
structure being said other of said structures, whereby
release of said securing means permits said second sec-
tion of said pin structure and said box structure to be
released from said first section of said pin structure, said
securing means including a collet latch integral with
said second section and having foot portions in coupling
engagement with said first section, said securing means
further including a retaining sleeve holding said foot
portions in coupling engagement with said first section,
said releasing means being provided on said sleeve,
whereby engagement of said sleeve by a tool enables
said tool to remove said sleeve from said collet latch.

7. A connector comprising a tubular pin structure
including first and second pin sections, releaseable
means securing said pin sections to each other, said first
section having an external shoulder, a tubular box tele-
scopically disposed over said pin structure and having
an end engaging said shoulder, lock means in said box
shiftable radially thereof, said second section and said
lock means having coengageable tapered surfaces,

means for shifting said lock means radially inwardly of

said box to force said lock means tapered surface against
said second section tapered surface and shift said pin
structure axially of said box to force said shoulder
against said box end and apply a compressive preload to
said box end and said pin structure, and means for re-
leasing said releasable means to permit said box and
second pin section to be released from said first pin

section.
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8. A connector as defined in claim 7; said securing
means including a latch on said second section in cou-
pling engagement with said first section, said securing
means further including means retaining said latch in
engagement with said first section, said releasable
means being provided on said retaining means and being
engageable by a tool to remove said retaining means
from said latch.

9. A connector as defined in claim 7; said securing
means including a collet latch integral with said second
section and having foot portions in coupling engage- -
ment with said first section, said securing means further
including a retaining sleeve holding said foot portions in
coupling engagement with said first section, said releas--
ing means being provided on said sleeve, whereby en-
gagement of said sleeve by a tool enables said tool to
remove said sleeve from said collet latch.

10. A connector as defined in claim 7; said securing
means including a latch on said second section in cou-
pling engagement with said first section, said securing
means further including means retaining said latch in
engagement with said first section, said releasable
means being provided on said retaining means, and a
tool movable into coupling relation to said retaining
means to enable said tool to remove said retaining
means from said latch. |

11. A connector as defined in claim 7; said securing
means including a collet latch integral with said second
section and having foot portions in coupling engage-
ment with said first section, said securing means further
including a retaining sleeve holding said foot portions in
coupling engagement with said first section, said releas-
ing means being provided on said sleeve, and a tool
movable into coupling relation to said sleeve to enable

said tool to remove said sleeve from said latch.
- * % % % =
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